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(54) POLYMER COMPOUND, RESIST MATERIAL AND PATTERN FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resist material 
which is sensitive to a high-energy ray being excellent in 
sensitivity for the wavelength of 200 nm or below, 
particularly 170 nm or below, besides in which 
transparency is remarkably improved by introduction of 
fluorine to the side chain of the ester as well as an 

resolving property is excellent. : . 

SOLUTION: A polymer compound has a repeating unit / ^ f f / " * 

represented by general formula (1), (R1 to R3 are each a {'"''l*} k (" " \i} u {' ""' R w r 

hydrogen atom, a fluorine atom or a 1-20C straight- ^ £ 4 cT s 9 ' ^ 

branched-chain or a cyclic alkyl group or a fluorinated f£ 

alkyl group and R1 to R3 in each unit may be same or 

different each other, R4 is a 1-20C fluorinated 

monovalent hydrocarbon group which contains at least 

one fluorine atom; R5 and R6 are an acid-unstable group 

and an adhesive group, respectively; and 0<k+m+n<1). 
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-yh+'>7x^JH 4 m-^K^^Jl/t o- 
h*^?*^;!^ x.b*?/7 *~)im. p-ter 
t-^h+^7x-;l/g t m-ter t-^F^>/7x 
^S^r;l/^ + ^7x-;H v 2 ^u^xji, 
I, 3-^^jI/7x^.jus % 4-^^;t/^^^;us, x 

4-tert-^W7i^H, 4*40 
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>>k ^-^U+p^p^iJ-y >^ ^otl/>^'j3 
— A* h »j7Wpy^x-fJk h V7)l*a3m-7 
3^k 1. 1, 1 - h ';:?JU*P--5, 5 -^?-Jt/- 
2, 4-^*^>^>ft£#^6n£ 0 

[0040] cfie>^®^«i@^i4rx«2sw± 

-2 -zf*/*s-JI,a>m % ^^ItM^PfUV^ 
r ;3-;^/yf;l/X-f^7tf- hS^Oii^iB 

[0 04 1] ^cfc. WKSaotfflitt. 
f#&#. il^ ±^<-XffinZ 1 0 0 SSBIttcStf L 3 0 0 
-1 0, 0 OOmggg, *$K:4 0 0-5, OOOfifiStf 

[0042 ] ( C ) J&9<D&^£S?J± TKHtt 
S(50) CD^-x^Aig, ^(51) <D^T:/y 
* (5 2) ©^y^+^ARaJMfc 

[0043] 

(50) 

7 i x;H^fCf? ) n5 0 T^iU^jUSi Ut(^> 

7-fF-ftk m;:?u-k i. l, i - h y 7^t 

^07;l/tP7WJ^W^-h, hVU— K ^ 
>ir>xju**— K 4 -:?;l/:*a^>if 
k 1, 2, 3. 4, 5 -^>£ 7 ;l>:tP ;t/ 

So 

[0045] 
[ftlO] 



30 



-S02- 



(51) 



(ffiU R 19 v R 20 ^«^l-1 2^iS»«. 

£fc6 - l 2 07 »; -;i/SXtt^ n^'WtT y 
£3^7-1 2cDT5^;l/^>S:^-r o ) 
[0 04 6] R 1! \ R"a>T^;l/«<bLrtt^^ 

x^;US, 7'Pb'Jl/I, 7^H k 
p^>f-;bg. ->^P^+>>;US, s>l>#)\,~>\,m. 7 



50 



Lt«hy7Wpy^;H, l, l, i-hy7;W 
px^;US v l.l, l-h«;^ppxf;H 4 y^-^ 

;u^p^^;^^^fe>n^>o r »;-/HiurH:7 

x;US, o h + ^^^x;US, xh + y7x^J[/ 
p - t e r t - 7 Y^^y aiXj|/S % m-tert 



(12) 
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21 



R 23 
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1, 2, 3, 4, 5 -^o$7)i>*U7 x- 

[0 04 7 ] 
[ft 1 1 ] 



R 21 — S0 2 -o — N=C— <U=N O-SO2-R 



(52) 



({SO, SW. R* 1 * R 2 \ R 23 «^^l-1 2 ©a 10 
R 22 . R 23 BSC^M^U-C^^^BfiRLrfeJ: 

<. atK«ja«««"r4»&. r 2 \ R l, {jfn^ 

[004 8] R 2 \ R 2 \ r I3 ot;^;H, ^oy> 
{tr;i^;us, ry-^s. ^ay>ftr y-^i. r 

©StfWSttS. &*5, R 22 , R"©7Wl^>Ii 20 

[004 9 ] LXMtfttMt^ fllfctf 

#>x;i/*>^:7xx;i/3- fx^a, F t ; 

£>X;U*>^ (p - t e r t -^h^? 
^x;U) 7 ^^;l/3- Fx*>A, p - F ;Ux>x;l/# > 
^^x^H-F^^A. p - FjI/X>x;U*>K 
(p-t e r t -r/f+S/^xX^) 7*^3-F- 
^>a. h y:7JM-py £>x;u*>KF y:7*x;ux;t/ 
*x^A v MJ^;l/tP^^>^^>S[(p-ter 30 
t -zfY*ris7 V>y *x;t,x;i^xr>A, h'j 

£>x;U*>^ex (p-tert-^f^ 
^xxju) 7 .*x;i,x;l/*x^A. F«j7Wny^ 
>X;U*>^F yx (p-tert -7h*U7 *x 
;i0 x;u*x^a, P - h;ux>x;t/*>^F y 
jl>X;U^x»2 a, p - hJl/X>x;U^>M (p-ter 
t -^F+s^xx ;10 t?:7 ^-jUXji^x ^a, p - 
FiI/X>x;M*>&ex (p-tert -^b + S^* 
x;W) 7 xx;l>x;l/*x^ A, p - h ;bx>x;U*>^ 
hVX(p-tert -7 *~)\/) x;l/*x^ 40 

a, /t7Wo^^>xH>lh »;:7xx;uxjI/* 
^a, :/£>x;U*:>&F 9 7*i;^*^')A, 
F y ^;b^a^ £>x;t/*>^ h '.M^I/X^x^ 

A, p- F;UX>X/b*>MF y ^^XJl/^X^A, 

(2 -**v^^c2^*^;U) x;1/*x^a, p-h;u 
x>xii/*>lv^P^->;M^i/ (2-^*+v>^ 
p^+v'iU) x;u*~^a. F y 7)i*&j>t £>x;i^ 
Is^ls J xx;i,x;t/^x^ A x p-F;Ux>x;U 



£>x;i/^>fg;^^n^^^JU:7 xx;vx;i/*x^; 
A, p - F;Ux>x;u*>B$^^n^*S/;F:7 xx;!/ 
X;P*x^a v F'j7Wo^^>x;^>ih r Jt7 

p-^v^w^i/ ( 2 -^w#a^*v;i>) xjI'* 
x^a, F y 7;l/ta^ £>xju*>^ (2 -y^sKx 
;b) (2 -^W^a-^^l/) X;F*x^ 

A v x^u>ex (2-^v->^P^>f 
;t/) xw^^AF y :7;u*u^ £>x;t/*7"- F] , 
1, 2' - 1 7 f j^j^^jM ^^f - F 7 1 F a ? t 

^x^Ah^lz-FfW^-^A^ ex (-^>-fe' 

>x;b*x;u) ^r % /v£>, ex ( P - h;i"X>x;i/ 
*x;b) ^7^^>, ex (^>b:>X;l/*x;U) V 
T*/^£>. ex (^P-^i^FX^x^) ^r^/ 
^£>. ex (f^a-^>3Ml/X.;t/*x;l/) */T*/-*# 
ex (n-^Jl/X;l/^^) i^77^^>, ex 
(~f V*^JUX;l/#x;l/) ^TW£>, ex ( s e c 
-t'^I/Xj^^W ex (n-7"ae 

;ux;i/*x;u) ex (^y7'ot'^;i/ 

*x;U) */7^J»>. ex(tert-^W> 
x;U) *?T ex (n-7 5Jl'X;l/^;l/) ^ 

7^3?x ex (^77 5^;^^) V>TVJ% 
> s ex ( s e c -T 5;UX;l>*x;U) i?T s /J 
ex ( t e r t -T 5;l/X;V*x;l,) VT^JJ 1 
->>^a^^V^X;l/^x;i/- 1 - ( t e r t -T^F 
X;U*x;i,) y77^^>, 1 - P^*S^UX;l/* 
x;b- l - ( t e r t -T ^X;l/*x;F) ZstVj** 
>, 1-t er t-75^^^-1- (ter t 
-?>;l,X;U*x/l,) ^7 7*y^>fO>?7^^>i 
ex-O- (p - b;I/x>X;U*x;l/) -a-^ 

yf;^yt*5/A, ex-o- (p - F;ux>x;i/^ 

x;U) - a-^i^il/^'Jtl 1 ^ ex-O- (p 
- h;lx>x;U*x;l/) - a -isz/Z o^is^?') * 
^^>A, ex-O- (p - h;l/X>XJl/^^;l/) -2. 
3-^>£>>>*>^y;**:>A, ex-O- (p-F 
;t/x>x;l/*x;i/) -2-^^;l/-3, 4-^>»>^ 
*>^y**VA, ex-O- (n -:/£>X;l/*x 

-a-^^^'J ^^i^A, ex-O- (n-^ 
^?>X;Urhx;U) - a-^x^i/'J^yA. ex 
-O- (n -^£>x;U*x/i/) -a-^^^a^^^> 
M'ittVA, ex-O- (n -:/*>X/l>*~;L0 



(13) 
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-2, 3 -^y2>is*>tf')**is& s fc'X-O- 
(n -y#>x;U;J->x;l,) - 2 3 . 4 -*^> 

*>>>:*>^y ^v'A, trx-O- (y#>X;l/*x 
il/) -a-^-rf^iUy y**->A v trx-O- (hyy 

a v trx-o-O, l, i - h y y;i/:*px£>xjb 

*x;U) - a-isjt*)\,#*)***sA % t'X-O- (t 

e r t -y£>X;U*x;U) - a y 

A, t'X-O- (^-y;U;f P*^£>XJU*x;l,) - 

>x;u*xju) -a-^^;u^y^^e>A v tx-o 

- (^<>-fcf>x;i/*xji,) -a-^^^y*+*> 
A, tx-O- (p -yjU:tP^>-i2>x>>l/*x;i,) - 
a-lsS*J\,lfy***s/± % ex-O- (p-ter t 
-y^;t/^>*?>x;V*x;U) - a-^y 3^U^y * + 
5>A V fc'X-O- (^VU>^Jl/*^.;l/) -a-^y^ 

b-x-o- (#>y r-x;i/*xji,> 

- a -t?^ y tf>A?©^'J *4 t ^ASS»» v 
2 -i^P^+^;l/#;U#^;U- 2 - (p-f*;Ux>x 
;b*x;b) ^p^> % 2 - >f V^P-e^*Jb#— iV- 2 20 

- (p- HUx>X;l/3fc~;U) :/p^>^(D£ -$r 
Jl/*>Ra»*. i^y :*XJU^X;t/*>, S^^P^*^ 
,^x;u*>^co^x>>u*>R^^ p-h;ux>x;L/ 
*>^2, 6-^hn^>^ p - Hi,x>xjl/* 
>®2. 4 -^x b p-o^u^cdx hu^>^x;b 
**-HH*», 1. 2, 3-h'jx 

^>^>, 1, 2. 3-hVX 
py £>X;l/*x;i,:*^) ^>-fe'x i, 2. 3 - h 
yx (p- h;l.x>xWr.;i,t+>» ^>t'>^X 

u-k y * K >u~ k 5-y;V*K 

- k 5 -^jUtK;U^>-2, 3-t?W+W;F 
-^;i/-k>u-k 5-y;u^u^>-2 ( 3-^# 

y -7 p ^ # > x >M h y v =. x;u x x 0 
A, h'j7WP^^>^;^>S(p-tert-y 
h^V7x^) ^y ^x;i,xjt/*x^A. h»j7;l/t 
py5f>XM>iMJX (p- t e r t -y^^y 40 
*x;t/) x;l^xyA, p - kUx>x;l>*>^ h y 7 
^xjUx^sJ^x^a, p - h;l/X>X;l/#>^ ( p - t 
ert -^b^risy x.~)l) S^y *x;l,x;t/#x^A t 
p- kl>x>x;U*>g?h yx (p-ter t-^h* 
:>y:cx;p) x;l/^x^7A, h y yj|/:*py £>X;l/# 

>ih r ;t7^x;v*^^A k hy^;u^p^^>x 

>;W) x;U*x^a, h y y;i/*py £>x;U*>^ 
(2 -y;U*Kx >\s) (2 -**y^^a^4 1 ^ 

Jl/) xjI>*x^a, l. 2' -^y^;l/#;t,?Fx;l,y * 50 



&m 2002-155118 

24 

A*, bfX (^>-fe?>X;U*XjU) i/TVJZl'. t'X 
(p - h;bX>X;U*x;t/) i/TVs*$>, fcfX (^£ 

p-s^>;t/X;[/*xjb) ^ry^^>, tx (n-y^ 
n,X;U*x;u) i?7^^>, t'X ( W y y^;t,XJb* 
xjU) ^rW2>, tx (sec- y>;UX;U*x 
;u) ^7^^>, trx (n-^nb'juji/*^) ^ 

7^^>, fcTX (^V^Pt'Jl/XJ^Jl/) 

ex ( t e r t 
>?^7^^>iift, trx-o- (p- hJbx> 
x;i/^xji/> -a-t^^u^y :*=^>a v trx-o- 
(n -y#>X;l/*x;u) - a W^'Jt+S/A 

f © y »; $ o < fc^ns, 

J: 0 y'P y r A JKDJWlttEtfT 5 C i tfwlflre* 
[0 050] ^^^J<D^ftnSii, ^-X^flil 0 0S5 
(mMSP, «TH«) CC^fLTO. 2-1 5ttWff*L 

<, 0. 2Wj:o^i>«cc»iat*i^(DBi»*«3fty>a< % 

[0 05 1 ] (D) ^Mttft^Ji, ^^PJJ: 

J F>^^->ypy r -4 )um*fa±~?2>c±&'V9 z m 
i?5-2 32 7 0 6^ ISI5 - 2 4 9 6 8 3^, |HJ5 
- 1 582 39^ 155-249 66 2^, ISJ5-2 5 
7282-^, 155-289322-^. 155-28934 

[0 0 5 2] C©J:5tt*«t<k^«l4Lr«. 

if^7^>E a*a!iT$>a. 

[00 53 ] AWKKCB % ^-^CDfliB*^T 5 >Si U 
r. 7>^^7, y^;UT^>, x^;l/T^>, n-y* 
nh*;ur ^ Yy^aw$>. n-y>;b7$ 
>fyy^l/7i>, sec-^;l/7^>, ter 

t - y>;by ^ ^>^;i/T s > n tert-r = ;u 

T ^ v'^O^yf Jl/7 5>, ^^l/7$> k 
y— ;bT^>, ^^;ur^>. Kf^^7^>. 



(14) 
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)i>T s >, ^t^f^r^^ yy^.;i/7$X >?"re> 

h "J 5 h'J-se c -^^^T 

>, h'j^>^7 5>, h y f^a^^;i/7^>, 
h';^7^Jl/7^> t h r Jt^f;U7^>, hVS~}U 

rs>* F'jfv^^, h y Ffw^, h y 
■fe^;l/T$>, N, N, N' , N' -y-F^y^jw^ 
U>^T5>, N, N. N* , N' -rF7^?^x? 20 
u>^r^>, n, N, N' , n* h 

[0 0 5 4] £/c, ^J&T = WUfi^ 
?;Vxf;i/7^>, ^^x^7 , Pt';l/7$> l ^> 
>>;i/Ts >. 7x^^7 5>, ^^tJy^^i 

^7^'JX N. n-^w^»j>, 2-y^;vy 
xy> v 3-^W^»J>, 4-y^;urxy>, jh 30 
w^'j> k ^at^7x»;> t hyy^jwr—y 

2-^FP7^V>, 3--hP7-V>, 4-x 
Fnr~y>, 2, 4-^hP7^y>, 2, 6 - ^ 

r-hprxy>, 3. 5-^hP7^'JX N. N- 

v>j?)\sV)\"tv>>m . isy*~jv (p- hy;u) r 

^x^i/y^r^, ^"7^;UT^>, V7 % 

t:a-;i/8^M* (W*«t:D-jK 2H-fa- 
;k 1 -J ^bb'n-Jk 2, 4 ->>y ^,M/bn-;k 
2, 5-^^b'P^k N-y*;l>b'P-;U3J) , 40 

H\ 4-y^u-f sy7- 4 -y 2-7 

-i-tfny>*>, tro>;2/>BKii» («*«tray 
N-y^Uba y t'pij^y>, N-^^ 
^fp'jF>¥), ^#^y -fsi^/y^ 
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y^X 4- ( 1 --^^;i/^>^;v) by^x 

h yy ^n-ey^x nyx^^try^ 

7*x;bbyiy>, 3-y^;l^-2-7^x;bh*y 
t>>, 4-ter t-^;l/b*'Jy> 4 ^7x^f'J 
^>^bb*y^>, ^F+^b'J^/. ^h^5> 

by h=^>by i-y^;u-2-b»; 

K>. 4-b*P i ;y/b*y> ? > > 1 - y 4 - 7 * 
^1/f'JyX 2- (l-x^Pb'JH by^>. 
75/b'Jy>, yyW^b'J^f), b*y # 

e^7y^>ia^ b^y^>gs® 
tt, tr^^^>W»<* % *ji/*y -t>f-* 

*» % -f>Fy>iWW*\ *^y>iW» 

y>. 3-*-/y>*ib#^h yjwf) , >rv+^y> 

gS^ft, Sy>yy>SS3»». *^!/y>BWffc 

INK*. r*y^>sfa»*. 7*^>B*flc, 1. 1 

1, ysynsiiiw* im*.tx-**>m* r^~>. r 

bxf^>, -rvn-re>>. ^y^>;i/n^v->, a-f^ 
> v 7x^^77^-> k ^u^-x> v yt? 

>, 3-7$^b7y>-2-M!i?>fi 4 yF^y7 

w>ib-«;$;x^Af^5ti, *»s*w^ss 

* % 7;^-;^lHt^iir«, 2-tKo+ 
^b*'j5/>, 7^^U7-;K 2, 4-^^'Jy^ 
—Jl^ 3->f> F^^M^/^bFU-F, ^e^^ 

N-x^Jbyi^/-^^, N, N-^x^ 
;l/X^/-;l/7^>, h 'HV^V-^^X 

2, 2' ~ ^ yyi^y-JK 2-7$/x^7- 
;k 3 -r S s- 1 -^d/nV-;K 4-7^-1- 
zrtts->], x 4 - (2-bFP^yx^)-tWJ 
>. 2- (2-b FP + yxW) t"yj/> 4 l-(2 
-bFP^yxW) b'^7y>. 1 - [2- (2-b 
FP+yxF^y) x^;U] b^^^>. b-<y^>x 

1- (2-bFP^yxfJl/) b'PV^y, 
1- (2-bFP + yxW) -2-b'P'Jy/X 3 
-b*^y^y-i, z-w^isis*-)^, 3 -bay 
%>y - 1 , 2 -"/n^N*>^^-;u, 8-bKa*i/:xu 
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1 -M*)l-2 -fcfn i/S/>x l -T^U^ 

>x£y-;k N- (2-th*u^>xW) 7£;W 
^ F\ N- + ^y^n^>r * 

F*SW«ij*3ft5. T5K8«W*ibTB, *;UAT * 
F\ N-yW^A7U\ N. N-^^UjJvUA 
75 F\ 7-fe hTz. F\ N-^^7"feh75 K, N, > 

CH 2 CH20(R 24 0) n R 27 
D 25 r 
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* N-W^;l/7-bh7$ F\ ^Pb't>7$ F, ^>X 

T5F«^fi^sns. -f 5 fiiv<*£1/?k. 

J 0 0 5 6 ] H't, Tffi-flfcS (53) SO' (54) t? 

[0 05 7] 
C^fc 1 2] 



IjJ— CH2CH 2 O(R 25 O) 0 R 28 
CHzCHsOCR^OpR 29 
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F^bO(R 0) n R 32 
HzCHjCKR^O^R 33 
n 

R'\ r* 5 . r»\ r j \ R 3 ns^n-ena2: 
ur H«tt, *^t«tti»R©«eR» 1-20 ©r ^ 
r*\ r*\ r*\ r>\ R^^mmT. 

^» 1-20 <D7^*;l/SX«7 $ R 2 7 

£R 2l \ R"iR", R"iR", R^d:R i8 iR J \ 20 
R 3 1 4 R 5 3 tt* ft* L T mZMfii 0 X & J: 
n,-o. P^nfno-2 0(D^r^>5 8 fib, 
n, o, p = 0<D<L^, R'\ R'\ R*\ R 3 \ R 31 
(2^RHR-7-«$2ftC). ) 

[0058 ] CCT\ R«\ R»\ R»\ R»\ R»© 
7;^u>iilttt, *?gL<«l 
-io. fg«r?£o< tti ~8<Dfec£>r&D, ftttftcc 

tt, y^-U>S % n-7'Dt'U>I k -fy 

^b»t n-^^U>S v -fV^U>«, n- 

■^>^u>S. -fy^>*-ix>» % ^^ >u> g 

^>U>S^^Cf6ft^o 

[0059] R 17 , R*\ R 19 , R 3 2 , R 3J 0D7 
^*;H4Lttt. *?£0<U:1- 

;Ug, n-^Jl/S, -fy?>Jbg, ter t-:/^ 

x;i/g, T^Jt/g, F^i^l/g^ F r J -rS^l/g, u 
-o^;l/g, v^u^^S^^tf 6ft £ Q Eic, 
R J7 £R'\ R i7 iR 2> , R l8 <hR 2 \ R 27 <bR"£R 
»\ R n tR Jj ^Mf^H^ *©»©«8R«tt 
1-20, i0»SL<(Jl-8 4 H5CSf^0<Bl~ 
6r*0, £fcCft6cD^|gj£tH-6, *$CCl-4 

[0 060] n k o, plKti?no-2 Oom^CCh 
[006 1 ] JbKS: (5 3), (54) (Dit^t It 50 



40 



(54) 



Sftffjcu*, h«;x (2 - (^h+s/^h + ^) x? 

^} T^>, F'iX (2 - (yF+^iF+i/) 

7s>, Fyx [2- { (2-y f*->xf+-» 

x^H7^>, F'JX {2 - 
Vxh + i/) xW} 7^>, hVX (2 - 
+>>xh^i/) x^)r^> v F »; X { 2 - ( 1 - x 
F^>xh^»x^)7>>, F »JX { 2 - ( 1 - 
xh^>7*P^^) x^;M 7^>, h W [ 2 - 
{ (2 - t FO^>xF^>» x F^>} x*mV] r $ 

4, 7, 13, 16, 21, 24 — ^V^^rlt- 
1. 1 0 -^7ft^>^D [8. 8, 81^+lfnlf 

4, 7. 13. 1 8 -t-F^^U*- 1 » 10-^ 
Ttft^^^D [8. 5. 5]x^n-tJ-> 4 l, 4. 1 
0, 13-f h7t^t-7, 1 6 -^Tlftr^P* 
^£:r;*7> v 1 -Ttf - 1 2 - >- 4 . 1 -TIT 
-15-^7^>-5, 1 -Ttf- 1 8-*^2>- 6 

«#*ef6ft*. »«c#h«ts>. T-v>tBtm#* 
fai;i/>^ ty^>sf*»; +^U>gf»tt. 

S^<b^, T 5 FKWtt. 5 mmtt. F y X {2 

- (^ F^->^ F + '» x^} r ^ F {2 - 
(2 F+->x F*^) x^jU} r ^ > v FV*[2 

- { (2-y F^->xF + S>) x^;H 
>, 1-Tif~ 1 5-^7^>-5^W^bl^ 

[0 06 2 ] ±IBttatttfb£tttt 1 «*m!4r-x 
(i21Stt±^l^Mtil^C i^tt, *©E 

-&«ttffiria^-^«Bii o ogpcc^oro. 01-2 

[0 06 3 ] ;XJC S (E) AE»iDS69»IH±»J4LrB. 
^13, 0 OO^TOit^, mc2. 5 0 0«T©<S 



C16) 
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[0 0 6 4)^12, 5 0 06(T©7*y-^tt 
#Jl/#>SB3W*£L'rtt % 4. 4' - (l-^^Vx 
f'Jf» ¥Z73lS-)1^ [1, I' -tr?*-^- 
4, 4' 2, 2' -^U>b*X [4-^ 

?j\,y * s~-)i>] v 4, (4' -tFci+S'? 10 

SIS, h'U (4-th*a^>7x^) ^ 
1, 1, 1-M;x(4' -bFn^>:7xx 
x£>, 1 , 1, 2- MJ* <4" ~ t KO*2^7 

3, 3'5^>U*n[<l. 1' b':7*x;l/) 
4, 4' ,3,3', 5, 5' -t-F^^ 

[ (1. 1' -fc^xxjt/) -4, 4' -5?*- 
;U] % 4, 4' - [2, 2, 2 - h V7Wn- 1 - 

4, 4' -^U>fcTX [2 -^i^a? *S-JV] % 20 
2, 2' -^^u>trx [4-7Wn7.*y-^] , 
4, 4* -fv^otyf^ex [2-^;b^n^x>/- 

v 4, 4' - [ (4"^;l/^n^x^Jl/) ^^-u 
>] ex [2-^^^u*7^y-;l/] . 4, 4' -y* 
u>ex[2. e-i/y>i*ay % 4, 4' 

- (4-y)V^tiy y^b>ex [2, 6-^ 

^;b^a^ , 2. 6 -ex [ (2-tFn + 

5 -^;u^p^ xx;t,) -4-^^^p^ 
x/^l, 2, 6-t'X [ (4-fch'n + ^-3-7;l/ 30 
tP7x^l/) - 4-7MP7i/-jK 

2, 4-ex [ (3-b Ka^^-4-t Faf'>7x 
xrt,) -6-y^7x/-;HW^ 

ttJc^3c3EfeaaiaiiLr6i, * (2) - <4> <tig« 

[0 06 5] Sf®tCfl3t^8n^?g«IHJh»JCD^Ji UT 
tt, 3. 3' . 5, 5' -f h77WP [ (1. 1' 
-t'7x-Jl/) -4, 4' t -^F^^tfx 

;U] 4 4, 4' - [2, 2, 2-h»J7;bta-l- 

( h x^»;r r >] ^7x/-;i/- 40 

4, 4' -t?- t -^h*^il/*^-;k ex (4- 

(2* -fh7t FPt7^^» 7x^) 

ex (4- (2' -fF7tFa77^W^» 
7x^il/)^^> v ex (4- t e r t -yv*isy* 
x;l,>^£>, (4- t e r t - 7Y*?UiJfr&~ 
)l*3rtsy xx;l,) ^2>, ex (4-tert-^F 
3risfi)l>7F^)l>S : ?-)l*jr>>y xXJl,) j*$Zs, b*X 

(4 - ( 1 ' -ihti/iKi/)7x-Jl/)^>, 

ex (4- (r -x h^^7*a t"ju**t/) ?xx 

2, 2-bX (4* - (2* ' -T^F^b 50 
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Fnt7^^» ) ^n/O. 2, 2-ex (4' 
- (2' ' -f- h^b Fo^x;^*^) :7xXjlO 
:/cm'>, 2. 2-ex (4* -ter t-7 J F^>7 
xx;U) ^orc>, 2, 2 -ex (4' - t e r t 
F^^^l/^/i/t^^7xr.;l/) 7'da*>, 2, 2- 
ex (4-tert-7'h^;^;MW+^ 
yx.~)V) :/n^>, 2, 2-b*X (4' -(!''- 
iF^x^^) 7xx;l,) 7'D^>, 2, 2-ex 

(4* -<r • -xh^^pfw^^) 7x^ 

)V) y'u^y x 4, 4- ex (4' - (2' ' -r*F^ 
b FPt^^l/t^i/) ?xx;U) Sffltt ert-^ 
4, 4-bX (4* - (2' ' -fh7bh'D7 
^xjlof^v) 7xXj|,) SfSt ert 
4, 4-ex(4' -tert-7'F^>7x^)S 
IK tert- 4. 4-ex(4-tert- 

^^^;^t^V7x^) SIKt ert- 
:/7*;k 4, 4 - ex (4' - ter t -7 r F4^;I/ 
^iW^W^>7x^) SMt e r t - ^^ 
;k 4, 4-ex (4* - <!' ' -ihfyx 
^)7xx;b)S?8tert-^k 4. 4-ex 
(4* - ( 1* ' -x^^atW>')7xx 
Jb)gfBtert-^l/, h'JX (4 - (2' -f 
h^b Fotr^x;u y*~)l>) y£>, h'JX 

(4~ ( 2 ' -r^7b FP77^W^>') 7xx 
;U) h'JX(4-tert-7 J Fti/7xx 
JU) MJX(4-tert-7*h+i/Wx 
W^xXjH^^, h'JX (4-ter t-7' 

X (4- (1* -x^>>xh^» :7xx;V) y£ 

FVX (4 - (T -xF^^ne;^*^) 7 
xx;l0 ^£>, l, l, 2-hVX (4' - (2' ' 
-f l>7tFDt7x;^^» :7xx;i,) x£>, 
1, 1, 2-hUX(4' ~(2'' -rh7hFD7 
7x;lt^» 7xx;t/) x^> ( 1. 1, 2-h'JX 
(4' - tert-^K^xX^Jx^X 1, 
1, 2-MJX<4* - tert-^F^Wx^ 
3f-*~>:7xx;l,) 1. 1, 2-MJX(4' - 

x£>. 1, l, 2 - F 'J X ( 4 * - ( 1' -xh^^ 
xF^)7xx;l/)x^> t l, l. 2-FVX 
(4' - <T -x h^i^nbVl/*^) ^xx;V) 
x^>. 2 - h y7;l/tD^^JK>^>^W>i- 
t -^;l/xxf;k 2 - F V yjltuJ 
**>^;1/tK>^- t -7'f;i/xxf^ f^bKat 
7^b>-2, e-^^l/^i-t-^xxf 

3-Jl/i-t-y^xxf;k f s **^n-;UBl 
-t-T'fJl/XXfJk T^v>^>^l/**>K- t - 
^f^x^^k 7^v>^>fti-t-^;l/XX7* 

[1. T 3' , 4, 

4' -f F7^^>gfF7-t-^^xxfit/] 
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mommmtLxte. I'&xhmwam&ai oosb 

<e#OT2 0SB«T. »* L<»1 5»HTr*4. 2 

[0 0 6 8 ] ccr. ifasiSttS(ior«*-/*>fsfe<o 

EOfflBft, ^7 ?S^#^^n^-9->|Rfb^n«# 
Wi«7P5-F TFC-4 30J . r F 
C-43 1J (UftlfettSX'j-xA (#) «) . 

-7P>rs~i4ij, rs-i45j u>-rn&te 

SH 1 (#) H) . TDS-401J V r D S 20 

-403J, TDS-45 1J #W * >X* 

(») 81) , J #7 -rv* TF-8 1 5 1 J (A0*>{ 
(«0 «) % TX-70-092J. rx-7 

0-09 3 j a>?tihmmt¥xm cm m) mzm 

tfSCimS. »*L<ti7P7-F TFC-43 

oj (ttS^y-iA rx-70-09 

[0 06 9] *^©l/yX htm*ffifflOTr**-> 

*»flrrs*ctt. fito©yv^7^-^issfflit 
tc^tr>3i— ^ygFeo^ffi-cKW^o. 1 — l. o 
1 0#-l 0#RL »*L/<«80-l 

5 0-c. 3o#-5^y^m e ^t^r-a^cD 

^;V^-i^fcL<«m^^3t:Sl-2 OOmJ/c 
m 2 iS. ^l<»10-100mJ/cm J iaiAj: 

s«fc5«cjB»ofc«, *»h^i/-nreo^i5o 

'C, 10»-5«fll. »*L<«80-1 30U 3 0 40 
#-3#fg#* hx^^i/ t ^^ (PEB)T 
So Etc, 0. 1-5%. U<(i2-3%<7)^h^ 
^W>^-)At Kn+->K (TMAH) f©7;b 

tt3 0#-^2#IHK *« (dip)ffi, A'F;Kpud 
d 1 e) ft, (spray) im<D&mic J: 0 

So tt*5, «fcKx*A^-«<D**Cfe 
1 20-2 54nm(DlMaXiix+WU-1f-, 
*$CC 1 9 3 nmcDA r F, 15 7nm<DF 2 , 14 6n 50 
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ra^Kr^ 1 3 4 n m<DK r A r . 126nm£>Ar, 
&<h*CDx*>/vu~-tf-^ Xftfitfflt?*, iD*>»» 
SI 10-18 0nmSX«l-30nmSC!)Ix^^ 

[0 0 7 0] 

«tOSj£U 2 0 0 n mfilT, «fc 1 7 0 n m«T©« 
[0 07 1] 

ttttMBMBT**^ *»M»*TraB»«K:flBIIHSti4«> 
[0 07 2 ] ] yjr^UiUBl (2. 2, 2- 

h'j7wpx«) 4 *j)i>m <2 -xwy 

^>^JU> S^Tfa-t^^-KDftS^ (0. 4/0. 
4/0. 2) 

1 L(^^^Xncficc^^^y;l/M (2. 2. 2-bVV 
Jb^nxf;!/) ^6, 2g, Jl>^ (2 -x^jU 

7^>?;H £9. 2 ^S^TIB^^"7- 1 *4. 6 
«SA0, ^ft<E>£ h;Ux>3 0 0mLCC«»5S1± v + 
*Kc*4i©MR*|»*Ufc«. KlfflWLPOtl. 3 6 

6 0 o csr»sur 2 4^ram^sjs^f o 

/Co 

[0 0 7 3 3 »6tifc#yv-*flH»T*fc»«c, Sit 
ft:. Mfcf#6*ifc«Fy h ^ t Fa:7 7XC&*» 

U -**-/-jh o L*ccac^r*y v-*itasi±5 

fc, CCDcfc^CCOrfi^nftil 5. 2 g(Dasi^« 
Tft&SL&Ct J: 0 SS¥$f#^fi# 9 . 1 0 0 0 . G 
PC«fflffliHJ:9#ffcff ( = Mw/Mn) a* 1 . 5 01 
-&&~C$>x>c±1)mWXZ?c 0 £/c v 4 H - NMR<D®J 
3E(CJ:9. v-tpo^^^ 'JjVM (2, 2, 2-h 
U7WaxW) , y^r^U;l/K (2-x^;l/T^v 
>^;L0 v 1 (D^Wht^O. 40:0. 33 : 

0. 2 7r*5Ci^o/c e 

[0074] 

[ftl 3] 



(18) 
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Monomer 1 

[0 0 7 5 ] [^JS0»2] VJbWL ( 1 . 1.1. 

(2-x^;U7#^>^;U> atf*-^- 1 10 
^ (0. 4/0. 3/0. 3) 

i Lco^xn^ccy **y;i/R ( 1 . 1. 1. 3, 

3, 3 — ^*1f"7;l/*P-f V^PtTJl/) 48. 3g, ^ 
)HLP0*1. 4gttiA&, 6 0 i C*T?ffiaLt24«f 

/c 0 IW#6n/c^y7-^fh7fcFn77>tcj§^ 

/Co COJcSCCOTfffcftfcl 3. 2g©afit^ftW 
^maiC^DSM^^S^ 1 3,0 00^0, 
GPC*fflft«J:0»«tt ( = Mw/Mn) **1. 4© 
I^*r*SCt*WK*fc. */c 1 H-NMR© 
S»JSK:J;9, #U UJbll ( 1 . 1. 1. 
3, 3, 3 --s*-9*^^P>f y^atvn % ^2^y 

(2 -x^;i/r^>^;l/) , ^y^-l commit 30 
#*0. 4 1 : 0. 2 0:0. 3 9 "C$> & C £ &t>iP o 

[0 07 7] [-&^«3] (2, 2. 2- 

p^>^;l/) R^y^-KD^S^ (0. 4/0. 4 
/0. 2) 

1L077^3^^^^'^H(2, 2, 2-h*)y 
;U*px?-;U) 47. 7 MZZV^m il-****' 
1/W<>*)1>) 4gRtf ; &/'7'-l«:3. 9g 

fgAU ^*i64h;Vx>3 0 0mUC^ft?£-t*\ 4( 
{C3R*©M3R*»*l/fc«. H»»JLPO*l. 8gft 
% 6 0 *C £ -C#fi L r 2 4 I^Hfi^SCB*tT o /c Q 

[0 07 8] tf^n/c#y ^~4*isrr&/c&tc. see 

tc 0 MCCff 6*l/ctf y v-4f-h5t FP77>5» 

u y*^-jn o Luteal »T#y v-itHRS'e 5 

/Co C(Dcfc^CCUrf#6n/cl 3. 9gOaftl^B 
jfeBffiLffiCCJ: 0 ft»¥iS»^«*s 1 1. 0 0 0^^ 
GPC«W««J:0#tttK ( = Mw/Mn) **1. 5<D 5 
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fflfcic£K). #y v-i^coy y;i/K (2. 2, 2- 

P"<>^;1/) v ^-/*7-l<D$Wtk^0. 41:0. 3 
5:0. 2 4t*SCtWofc 9 
[0079] [^jj6«4l y*^y;u» < 1. 1.1. 

3, 3, 3-^f7MP^V^Pf;l/) « ^£^l> 
( 1 -x^S/^P^>*iU) atf*^- 1©* 
(0. 4/0. 3/0. 3) 
1 LWvX^ipltJ **yjl/Bt (1. 1. 1, 3, 
3, 3 -^*1^7;U^P>f v:/p 49. 5g, > 
£^ y;UK ( 1 -x^;l>^P^>^l/) 45. 5gR 

OmLKSWS-l** +^tC3gcp©^4^*t/c^ PI 
*SffllLPO*l. 6gf±i£^ 6 0Wmt24 
^m^S^?fo/c 0 

[o o 8 o ] nhritcxv^-znm-r&tcibic^ sis 
u m $s-)i>i o L^wca^-c^y v-4?ts^^^ 

/Co C<2£5fc:U-Cf#6ft/cl 4. 2 g09M^5i 

^KSLScc^oss^^a^i 2. ooot*^ 

GPCigBlitiOSM ( = Mw/Mn) *1. 5(7) 

16ftrftSCc*s»Bt#fc. 1 H-NMR© 

afJ5ECc<fcO, £^ ijji/H ( l , l. 1, 

3, 3, 3— ^**7JU*D-f V^PK^) . 

;UK (1 -x^/V^P^>^l') . ^ey^- 1 ©sW 

tb^O. 40:0. 2 5:0. 3 5 ~C$>%> C i^fc^o 

/c 0 

[0 0 8 1 ] [^f£«5] a- h y^^P-rf^r* 

y;uK(2, 2. 2 - h'j^waxw) % y^f^y 

(0. 4/0. 4/0. 2) 

i LcD^x^cfi&ca- h y^t/^n^^uy^ yjm 

(2, 2. 2 - V y *7JU:*PX^;lO 416. 0 g, ^ 
£^ (2 -x^;UT #v>^;l<) 4 1 2. 7 sR 

0^^143. 1 gSAl, €-ti64h^x>3 0 
OmLCCjgtfKS-l*. +#K^*CD^4Bfc*b/c^ 
i JfifflLPOfcl. 0 7 6 0'C*'CJHRt/C2 

[o 0 8 2] »e>n/c#yv-4fB»-rs/cfe5c, 

/c 0 EK»6ftfc# , J^- 3 &'r h^t Fa^7>«:8* 
y 1 0 L*0cac^"C^y v-4tfcS3i±^ 

/Co CCO^^CCLrf#^>n/cl 4. 2 g©a61t^B 

PC«ttft3S<tO^»B (=Mw/Mn) ^1 . 5©M 

o z>ct&mm-c$tt 0 ^/c, J H-NMRCDSJ 
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& ( 2 -x^;U7#v>^;lO , *y v- 1 oy&mttffl 
0. 37:0. 38:0. 2 5^^Ci^^c e 
[0 08 3] [^««8] y yjUK (2, 2. 2- 

■7>^U) KOO* yj!/» (2 - fc FD + ^x^l/) 
<£>5*S^ (0. 4/0. 4/0. 2) 
1 LO^^Xracpcc^^^ (2. 2, 2-H;? 

WaxW)?:7. Og, y ZtrVJim (2-x^jb io 
ryv>f;W ^10. 3 g&U^*^';^ (2 -fc 

3 0 0mLCCigfg;?t^ +#«C*e*HZ>SSR*|Jfe£L/c 
PSteSNLPO* 1 . 2 4gf±iA^ 6 0°C^r#^ 

[0084] »htat#v ^-zmm-r&tc&ic. &m 

tc 0 WCUhtltc#*)-?-*y- h^fc FP7^>6C*3^ 

#»£LScfc: & 0 10, 5 0 0 r & 0 > 

GPC»fflft»«fe*)»«tt ( = Mw/Mn) j&si . 6(D 
t^»r*5Ci*JttBt?t/c. £/c, 1 H-NMR© 
#yv-tfj<£M£^ y^ug{ (2. 2. 2- 

b')yji*n*?)i) % szzyjim (2 -x^;V7^ 
^>^l>) % y^^'J^i (2-fc Ka+^x^i/) (0 
$«fcb#0. 41:0. 38:0. 21 
#>r>/c a 

[0 08 5 ] [^/£0J7 ] y;U® (2. 2. 2- 30 

hij7WPx^), ^^^'J;H(2-xW^ 
•^>^Jb) R0 r FfB^^"7-2<Z)*ta^ (0. 4/0. 
4/0. 2) 

1 LCD^^J^nc^Ccy (2, 2. 2 - F y 7 

;l/tniW$6. 4g t yrt« (2 -x^Jl/ 

T#v>^;l/) £9. 4 ga^'Tlfi^^v— 2*4. 2 
ff&AU ttih*. h;Ux>3 0 0mL$Cjgfc?3-fcL + 
*Nc**©i«*l**OfcSL PRttfflLPO£l. 13 

tC 0 40 

[0 0 8 6 ] ff htitcTFV-f-ZffiUrZtcltXfC. Sf& 
fc„ MW#6ft/c#U v-*^h^t Kn:?^>ct^ 

fc. ccD^^ocurt#6n/ci 3. 9 ?©aei^(j 

ftflfcSLSCc J: D SS^^T-S^ 9 , 70 0t^0, G 
PC«HMft«J:l>#f»K (=Mw/Mn) Ofil. 5<DM 
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£&v<h&c±i>mmx'%tc 0 s/c. ^-nmrwi 

^£0. #V^-tp(Ds(Z?V)lM (2, 2, 2-h 
•j7Jltox^) t J5it>V)lM ( 2 ~x^;l/T#v 
>^;U) , ^v-2£>^rtt#0. 45:0. 3 5 : 
0. 2 0%^Cc^ofc 0 

[0 08 7] 

[ffcl4] 




Monomer 2 

[0 08 8 ] [Jt«-&JRW1 ] y **yjl/BJ (2-X^ 
;i/7yv>^) &tf*^-l (0. 5/ 

0. 5) 

1 L<Dy?xzitpicjz>7y)i>M (2 -x^;i/T#v> 

* 1 2. 8g, ^y^- 1*7.2 ggAU 
ft6*h^x>3 0 0mLCC^jg£i*\ +#CC^tf:<7^ 
JR*l»*Lfca, BMfiS0LPO*l. 5gffcii*. 6 0 
■CSrjMLOT 2 4 ttlHteSJKefTofc. 

[008 9] f#e*a/c*- ^-^fB^-r^/c^^c, kj£ 

/Co Mict§6ft/c#y v-fcf* h^t Ka 7?>lcfefy 
u o Ltftc&ivctfy 

/c 0 Cc7>J:^Ccl,rf#6n/cl 3. 2 g<D&feS£#« 
*»SLffiCC J: 0 1 1, 00 0X^0, 
GPC^Bmi§U9#ifcg ( = Mw/Mn) #1 . 40 
S^flrc**C£#««r#fc 0 £/c, 'H-NMRO 
S'JSCCct^, d<»;-7-cticDy^^U;bK (2-x^Jl/T 
2^>^;U) , ^e/v- lCD^ik^O. 49:0. 5 

[0090] mmffl] 

f#6ft/c#y l g*7*Dt'i,>^y3^yyf 
;l/x-r-^r-t2^- h 1 0 grCc+$ttc*gJB3tf, 0. 2 

/c B jpy^-SjKJgrMgF.SStc^t^n— 7 1 ■< 

U *y h h^ri o o°cr9 o#fH-<-^ 

U J¥£2 00nmCD#y^-Jf£MgF 2 Stg±fc:fF 

^o/co Kaasj^jesH- (s*^7^, vuv2oo 

S) £ffl(,>T2 48 nm, 193nm, 1 5 7 n mCCfc 
[0 09 1 ] 

[«1 ] 



(20) 
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(%) 
2 4 8 n m 


5a£iS3* (%) 
1 9 3 nm 


SiS^ (%) 
1 5 7 n m 




9 2 


8 5 ! 


3 2 




9 2 


8 6 


35 


£-rifc#i3itf y• ! ?'— 


9 2 


8 4 


3 6 


£■j&e!}4#y■^— 


9 3 


8 6 


2 5 


^/£#l5*y^- 


9 7 


9 2 


45 




9 3 


8 8 


3 9 


-&j*W7#y^— 


9 1 


8 5 


3 5 




8 5 


7 5 


8 



[0 09 2] U>>X b 

^V^x^-iCDUV- 3 0 (Brewe 
rScienc ettS) % 8 0 n mCOmi?T'MML/cS 

1 0 0°C-C9 0#F^-<-^L. U^b0»**2OO 
nmCD/S£«:Ufc 0 c*i*F,x*^W-1f- (VU 

v e s - 4 5 o o »;vf *^>tt») 



10 Wm^-fL, 2. 3S%<D'rb'7J?)l>Ty*:~ 1 5& 

HI <b0 2Ct^T o 
[0 09 3] 
[itl 5] 





CF3SQ3 



+ CF3SO3* 




PAG1 



PAG2 




DRI1 



[0 094] 



[«2] 



(21) 
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PGME A : /UfU>^<jn-;Kyy?;|,x^;l/ * O fc o 
7 ^-f- (1 57nm) ftifi^Sfc*5^^+^^ 













(lifli) 


(mj/ 
cm 2 ) 


y if 




(100) 


PAG1 

(2) 


(0. 1) 




PGMEA 
(l. 000) 


18 


30 


2 


(100) 


PAG1 
(2) 


(0. 1) 


_ 


PGMEA 
(1, 000) 


18 


30 


3 


3 

(100) 


PAG1 

(2) 


(0. 1) 




PGMEA 
(l OQO) 


19 


25 


4 


4 

(100) 


PAG1 
(2) 


(0. 1) 




PGMEA 


10 


40 


5 


5 

(100) 


PAG1 

(2) 


Hf7 # f*r^ 

(0. 1) 




PGMEA 
(1 000) 


15 


20 


6 


(100) 


PAG1 
(2) 


(0. 1) 




PGMEA 


16 


42 


7 


^J*« 7 
(100) 


PAG1 

(2) 


(0. 1) 


- 


PGMEA 
(1, 000) 


25 


33 


8 


1 

(100) 


PAG2 
(2) 


(0. 1) 




PGMEA 
(1. 000) 


14 


30 


9 


^j&m i 

(100) 


PAG1 

(2) 


(0. 1) 


DRI1 

(20) 


PGMEA 
(1, 000) 


16 


32 


i 


i 

(100) 


PAG1 
(2) 


(0. 1) 




PGMEA 
(1, 000) 


20 


7 
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(72)^# §0i m 



(72)^S 



^i^nxm^nJCioo«» 
as k# 



C72)fHB# 
(72)1^^ 
(72)#£?g# 

(72)^# 



ti **» 
fjffl —If 

«a»^mEBK»Ba»«r 3 ts 7 #«& i 

F £ - A (##) 2H025 AA01 AA02 AB16 AC05 AD03 
BEOO BCOO EA10 FA01 FA03 
FA12 FA17 
4D100 AL08P AL08Q AL08R BA03R 
BA11R BA20R BA31R BA40R 
BB17P BC02Q BC03Q BC04Q 
BC07Q BC07R BC08Q BC09Q 
BC12Q BC22Q BC23Q BC26R 
BC52R BC60R BC65R BC79R 
CA05 3A38 



